Background: Arterial Hypertension (AHTN) represents a major public health problem for its high frequency among the unselected population and, particularly, for its strong association with cardiovascular morbidity and mortality. Progressive renal disease has always been comprised among the possible end-organ damage-related to hypertension. The APOL1 G1 and G2 risk variants are highly associated with non-diabetic non-HIV associated forms of kidney disease, and in particular FSGS and hypertensive nephropathy.
Introduction
PROGRESS in reporting the genetic variations characterizing kidney diseases with simple monogenic inheritance (Mendelian disorders) using family based linkage studies over the past two decades has yielded many new insights into kidney disease pathogenesis. These have had immediate clinical diagnostic impact, and have shed light on the key components for functional integrity of the glomerular filtration barrier [1] .
The genetics of complex, polygenic kidney diseases, on the other hand, including nonmonogenic forms of chronic kidney disease, has proven more challenging to unravel. Only recently have population genetics approaches, such as Genome-Wide Association Studies (GWAS) and Mapping by Admixture Linkage Disequilibrium (MALD), successfully identified important allelic variants which confer susceptibility to common kidney disease phenotypes, including proteinuria, chronic kidney disease, and hypertension [2, 3] .
Hypertension is a major public health problem affecting 26.3% of the Egyptians, and only 37.5% of hypertensive individuals are aware that they have hypertension. Also studies showed that only 8% of Egyptian hypertensive patients are controlled [4] . This topic of hypertension and renal injury has received growing interest in the last decade mostly due to the data offered by the End-Stage Renal Disease (ESRD) registries. In fact, hypertension as a cause of ESRD has risen progressively and more rapidly than all other causes (except diabetes mellitus) in North America and Europe [5] .
The mechanism by which the elevated blood pressure can induce pregressive renal failure is not clearly known. Two different hypotheses have been put forward: Renal damage is the result of glomerular ischemia and hypoperfusion due to the narrowing of preglomerular vessels, as it happens in severe renal artery stenosis; or it's the consequence of glomerular capillary hypertension and hyperperfusion due to a loss of the renal autoregulatory response normally present also in the early phase of essential hypertension [6] .
The association between Apolipoprotein L 1 gene (APOL1) variants and non-diabetic Chronic Kidney Disease (CKD) has dramatically altered the landscape in nephrology [7, 8] .
It is notable that in recent reports of controlled trials in African-Americans hypertension with kidney disease is associated with the APOL1 risk genotype, and kidney disease deterioration is not ameliorating by more intensive blood pressure control [9] .
Subjects and Methods
Study population: The study was carried out at Internal Medicine Department, Menoufia University Hospital, Egypt during the period from December 2016 to August 2018 following the medical ethical standards of the institution. Informed consents from all patients were obtained in accordance with the Local Medical Ethical Committee.
We examined 88 adult patients (≥18 years old) of both sexes with essential hypertension for ≥5 years and classified into two groups: • Group 1: Fifty-three patients with essential hypertension (Bl.Pr. ≥ 140/90) who have normal kidney function.
• Group 2: Thirty-five patients with essential hypertension (Bl.Pr. ≥ 140/90) who have impaired kidney function mostly attributed to HTN.
Essential hypertension was diagnosed if the patient gave history of hypertension, with antihypertensive medications or if Bl.Pr. ≥ 140/90 at the time of examination without definite cause.
The criteria for the diagnosis of hypertensive nephropathy [10] are as follows: I) Primary hypertension; II) >5 years of sustained hypertension before proteinuria; III) Persistent proteinuria (generally mild to moderate) with benign urinary sediment detected by microscopic examination; IV)
Retinal arteriosclerosis or arteriosclerotic changes in the retina; V) Various primary renal diseases are excluded; and VI) Other secondary renal diseases are also excluded. A history of hypertensive left ventricular hypertrophy, coronary heart disease, heart failure, cerebral arteriosclerosis and/or history of cerebral vascular accident, hyperuricemia, renal tubular dysfunction preceding renal function damage, slow progression and other factors are used as auxiliary diagnostic conditions. 
Definitions and calculations:
Body Mass Index (BMI) was calculated as weight per square meter (kg/m 2 ).
Hypertension was based on a history of doctor diagnosed hypertension and/or receiving medications for hypertension or average systolic blood pressure ≥ 140mmHg and/or average diastolic blood pressure ≥90mmHg.
Urinary albumin excretion was quantified in term of urinary Albumin/Creatinine Ratio (ACR). 
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Assessment of APOL1 gene polymorphisms by PCR and restriction enzymes:
Determination of APOL 1 gene polymorphism (G1 rs73885319, G1 rs60910195 and G2 rs 71785313) by Restriction Fragment Length Polymorphism Polymerase Chain Reaction (RFLP PCR).
A-Sample collection and preparation: Under
complete aseptic conditions 2ml of venous blood were withdrawn from every patient by veinpuncture and transferred into EDTA tube for DNA extraction and PCR.
B-DNA extraction: DNA was extracted from whole blood using Thermo Scientific Gene JET Genomic DNA purification kit from Lithuania. DNA was eluted, stored at 20ºC for further PCR procedure.
Principle:
Samples are digested with lysis buffer. The lysate is then mixed and loaded onto the purification column, where the DNA binds to the silica membrane. Impurities are effectively removed by washing the column with wash buffers. Genomic DNA is then eluted under low ionic strength conditions with the elution buffer.
C-Determination of APOL1 gene polymorphism
(G1 rs73885319): PCR for APOL1 gene (G1 rs73885319) was carried out to a total volume of 25 µ l, containing 1 µ l of forward and 1 µ l reverse primers; 12.5ul of master mix (genecraft; Germany); (Stratagene; USA) and 0.5ul distal water [11] .
APOL1 gene (G1 rs73885319) was analyzed using the following primers (Midland, Texas).
Properties
Primers ( PCR amplification for APOL1 gene (G1 rs73885319) was performed separately in using applied Bio system 2720 thermal cycler (Singapore).
For APOL1 gene (G1 rs73885319): The cycling conditions for PCR were initial denaturation at 94ºC for 1 minute 1 cycle, followed by 35 cycles of 94ºC for 1 minute (melting), 58ºC for 30 seconds (annealing), 72ºC for 1 minute (extension) and final extension at 72ºC for 8 minutes.
The amplification products separated by electrophoresis through 3% agarose gel stained with ethidium bromide.
The PCR products then was digested with Hin-dIII (New England Biolabs) at 37ºC for one hour (2.5 µ l 10x NE buffer 4, 1 µ l HindIII, 6.5µ l distilled water and 10µ l PCR product). The Hind III digestive products were run by 4% agarose gel electrophoresis for 30 minutes and stained with ethidium bromide, and the bands were visualized under ultraviolet light.
For APOL1 gene (G1 rs73885319) A/G polymorphism, the uncut fragment was 176bp and digestion products were 132bp, 44bp. E-Determination of APOL1 gene polymorphism (G1 APOL1 G1 rs60910145): PCR for APOL1 gene (G1 APOL1 G1 rs60910145) was carried out to a total volume of 25 µ l, containing 1 µ l of forward and 1 µ l reverse primers; 12.5ul of master mix (genecraft; Germany); (Stratagene; USA) and 0.5ul distal water (APOL1 G1 rs 60910145) was analyzed using the following primers (Midland, Texas). PCR amplification for APOL1 gene (APOL1 G1 rs60910145) was performed separately in using applied Bio system 2720 thermal cycler (Singapore).
For APOL1 gene (G1 rs60910145): The cycling conditions for PCR were initial denaturation at 94ºC for 1 minute 1 cycle, followed by 35 cycles of 94ºC for 1 minute (melting), 58ºC for 30 seconds (annealing), 72ºC for 1 minute (extension) and final extension at 72ºC for 8 minutes.
The PCR products then was digested with NspI (New England Biolabs) at 37ºC for one hour (2.5 µ l 10x NE buffer 4, 1 µ l NspI, 6.5 µ l distilled water and 10µ l PCR product). The NspI digestive products were run by 4% agarose gel electrophoresis for 30 minutes and stained with ethidium bromide, and the bands were visualized under ultraviolet light.
For APOL1 gene (G1 rs60910145) T/G polymorphism, the uncut fragment was 230bp and digestion products were 180bp, 50bp. APOL1 gene (G1 rs71785313) was analyzed using the following primers (Midland, Texas).
Primers ( PCR amplification for APOL 1 gene (G2 rs 71785313) was performed separately in using applied Bio system 2720 thermal cycler (Singapore).
For APOL1 gene (G2 rs71785313): The cycling conditions for PCR were initial denaturation at 94ºC for 1 minute 1 cycle, followed by 35 cycles of 94ºC for 1 minute (melting), 58ºC for 30 seconds (annealing), 72ºC for 1 minute (extension) and final extension at 72ºC for 8 minutes.
The PCR products then was digested with Mlu-CI (New England Biolabs) at 37ºC for one hour (2.5µ l 10x NE buffer 4, 1 µ l MluCI, 6.5µ l distilled water and 1 0µ l PCR product). The MluCI digestive products were run by 4% agarose gel electrophoresis for 30 minutes and stained with ethidium bromide, and the bands were visualized under ultraviolet light.
For APOL1 gene (G1 rs71785313) I/D polymorphism, three genotypes were identified after electrophoresis, 197bp for insertion alleles (I/I), 197 and 57bp for insertion and deletion allele (I/D) and 57bp for the deletion allele (D/D). 
Statistical analysis:
The data collected were tabulated & analyzed by SPSS (statistical package for the social science software) statistical package Version 23.
Quantitative data were expressed as mean standard deviation (X ± SD) and analyzed by applying t-test for comparison between two groups of normally distributed variables.
Qualitative data were expressed as number and percentage (No & %) and analyzed by applying χ 2 (Chi 2) for comparison between two or more independent qualitative variables normally distributed. Allelic frequency of the polymorphism was calculated both in case and control samples.
The χ 2 test was used to compare allele frequency of the APOL 1 gene polymorphism between studied groups. 95% Confidence Interval (CI) was calculated to compare CKD risk around genotypes and alleles.
Accuracy: -p-value >0.05 was considered statistically insignificant. -p-value <0.05 was considered statistically significant. -p-value <0.001 was considered statistically highly significant. This table shows the demographic data of the studied groups of patients.
Results
In this table:
There is no significant statistical difference between both groups as regard: Age, gender, smoking, BMI, HTN duration; HTN severity or the socio-economic class.
This table shows the laboratory data of the studied groups of patients. albumin/creatinine ratio (anemia, dyslipidemia, hyperkalemia and impaired kidney function are more frequent in Group II). This table shows the APOL1 genotypes & alleles distribution in the studied groups.
In this table, there is significant statistical difference between both groups as regard APOL 1 G1 rs73885319, G1 rs60910145 and G2 rs 71785313 genotypes and alleles (the abnormal genotypes AG, GG, TG, DI, DD are more frequent in Group II). This table shows the association between APOL1 G1 rs73885319 and the demographic data of the studied groups (both groups n=88): There was no significant statistical difference between AA, AG or GG genotypes as regard patient gender, social class, smoking, and hypertension severity. This table shows the association between APOL1 G1 rs73885319 and the laboratory parameters of the studied groups (both groups n=88).
There was significant statistical difference between the three genotypes as regard the laboratry data as: Haemoglobin, cholesterol, triglycerides, HDL, LDL, creatinine, eGFR, and albumin/creatinine ratio. This significant statistical difference was evident between AA and AG genotypes (p 1 ) as regard to cholesterol, triglycerides, HDL, LDL, creatinine and between AA and GG genotypes (p 2 ) as regard creatinine, eGFR and albumin/ creatinine ratio.
While between AG and GG genotypes ( p3 ), there was significant statistical difference as regard HDL, creatinine, eGFR and albumin/creatinine ratio. This table shows the association between APOL1 G1 rs60910195 and the demographic data of the studied groups (both groups n=88): There was no significant statistical difference between TT, TG or GG genotypes as regard patient gender, social class, smoking, and hypertension severity. This table shows the association between APOL1 G1 rs60910195 and the laboratory data of the studied groups (both groups n=88): There was significant statistical difference between the three genotypes as regard the laboratry data as: Haemoglobin, cholesterol, triglycerides, HDL, LDL, creatinine, eGFR, and albumin/ creatinine ratio. This significant statistical difference was evident between TT and TG genotypes (p 1 ) as regard cholesterol, triglycerides, HDL, LDL, haemoglobin and between TT and GG genotypes (p 2 ) as regard haemoglobin, cholesterol, triglycerides, HDL, LDL, creatinine, eGFR, and albumin/creatinine ratio.
While between TG and GG genotypes (p 3 ), there was significant statistical difference as regard creatinine, eGFR and albumin/creatinine ratio. This table shows the association between APOL1 G2 rs71785313 and the demographic data of the studied groups (both groups n=88): There was no significant statistical difference between II, ID or DD genotypes as regard patient gender, social class, smoking, and hypertension severity. This table shows the association between APOL1 G2 rs71785313 and the laboratory data of the studied groups (both groups n=88): There was significant statistical difference between the three genotypes as regard the laboratry data as: Cholesterol, triglycerides, HDL, LDL, creatinine, eGFR, and albumin/creatinine ratio. This significant statistical difference was evident between II and ID genotypes (p 1 ) as regard cholesterol, triglycerides, HDL, LDL and between II and DD genotypes (p2) as regard to cholesterol, triglycerides, HDL, LDL, creatinine, eGFR, and albumin/creatinine ratio.
While between ID and DD genotypes ( p3), there was significant statistical difference as regard cholesterol, LDL and albumin/creatinine ratio. One risk : Abnormal single genotype (AG, TG, GG, DI or DD). Two risk : Two abnormal genotype (G1/G1), (G1/G2) or (G2/G2). This table shows the baseline characteristics by allele combination as regard the patients demographic data: There was no significant statistical difference between absent risk alleles, the presence of one risk allele or two risk allels as regard to the patient demographic data. : Estimated Glomerular Filtration Rate. : Albumin/creatinine ratio. : Normal genotypes (AA + TT + II). : Single abnormal genotype (AG, TG, GG, DI or DD). : Two abnormal genotype (G1/G1), (G1/G2) or (G2/G2). : Between no risk and one risk alleles. : Between no risk and two risk alleles. : Between one risk and two risk alleles. This table shows the baseline characteristics by allele combination as regard the patients laboratory parameters (both groups n=88).
There was significant statistical difference as regard the laboratory parameters as: Haemoglobin, cholesterol, triglycerides, HDL, LDL, creatinine, eGFR, and albumin/creatinine ratio.
On performing the Post-Hoc test:
There was significant statistical difference between no risk and one risk alleles (p 1 ) as regarding: Triglycerides and HDL and between no risk alleles and two risk alleles (p 2 ) as regard to cholesterol, triglycerides, HDL, LDL and detween one risk allele and two risk allele (p3 ) as regard to haemoglobin, cholesterol, triglycerides, HDL, LDL, creatinine, eGFR and albumin/creatinine ratio. For G2 rs71785313 (ID/DD): B=2.402 and Odds ratio=11.050. In other words: Hypertensive patients carrying ID or DD genotypes have increased risk to develop HTN-attributed nephropathy of about 11.050 times than hypertensive patients carrying none of these risk varients.
Discussion
The association between Apolipoprotein L1 gene (APOL 1) variants and non-diabetic Chronic Kidney Disease (CKD) has dramatically altered the landscape in nephrology [7, 8] .
To our knowledge, no data are available about the association between APOL 1 gene variation and the occurrence of nephroscelerosis among Egyptian hypertensive patients so the aim of this work was to study the influence of the APOL1 gene variants (G1 and G2) on the hypertensive induced kidney disease among Egyptian Patients.
Our study proved that advanced age, male gender, longstanding hypertension, severe hypertension, low socioeconomic status, a history of cigarette smoking, increased body mass index are not risk factors for the development of hypertensive nephroscerosis which is not consistent with the study of Perry et al., (1995) [12] who proved that advanced age, male gender, longstanding hypertension, low socioeconomic status, a history of cigarette smoking, severe hypertension are risk factors for the development of hypertensive nephroscerosis. This may be due to small sample size of our study (88 patients) in addition that we intended matching between group 1 (hyperttensive patients with normal kidney function) and group 2 (hyperttensive patients with impaired kidney function) as regard the demographic data to elucidate the influence of APOL 1 gene G 1 and G2 risk variants on the development of hyperttensive nephroscerosis in the absence of other risk factors.
Norris et al., [13] reported that dyslipidemia is a common finding in patients with hypertensive nephrosclerosis. Several lines of evidence implicate this as a risk factor for chronic kidney disease. In the ARIC study, hypertriglyceridemia and low plasma levels of High-Density Lipoprotein (HDL) were associated with the onset of hypertensive renal disease. Hypercholesterolemia was associated with the development of ESRD in the MRFIT study; our results come in line with these results.
In a cohort by Agodoa et al., [14] of 77 patients with hypertensive nephrosclerosis, demonstrated that, as compared to those with a urinary protein excretion <500mg/day, patients with a higher daily urinary protein excretion exhibited a significantly faster rate of decline in GFR. Similarly, patients with a urine protein/creatinine ratio >0.22 enrolled in the African American Study of Kidney Disease and Hypertension (AASK) exhibited a two-fold higher rate of decline in GFR as compared with those with lower protein excretion rates; our results are consistent with these results.
In our study there was significant statistical difference between the two studied groups as regard the frequency of the APOL1 G1 and G2 risk variants; which are more frequent in group 2 and this come in line with [7, 8] who reported that APOL 1 G1 and G2 risk variants are highly associated with non-diabetic forms of kidney disease in particular hypertensive nephropathy.
More recent studies suggest that the presence of two risk alleles (termed G1 and G2) in any combination (G1/G1, G1/G2, G2/G2) in the last exon of gene encoding Apolipoprotein-L 1 (APOL 1) are associated with 5-29 times higher odds of severe kidney disease, including non-diabetic ES-RD, hypertension-related ESRD, focal segmental glomerulo sclerosis, and HIV-related nephropathy [15] .
In the large community-based study of 15,792 adults recruited from four US communities (subanalysis of ARIC Study), participants carrying two risk alleles were at an increased risk of developing incident CKD as well as ESRD events in comparison to patients lacking these alleles or having only one of them [16] .
Moreover, over 31 % of African American CKD carriers of two APOL1 risk alleles progressed to ESRD, while only 13% of patients with CKD and with zero or one risk allele faced such aggravation of renal function during over 6 years of followup. Quite high prevalence of G1 and G2 risk alleles among African Americans in comparison to Americans with European ancestry could be one of reasons for the increased kidney disease burden in African Americans. In the Dallas Heart Study including 1776 African Americans, carriers of two APOL 1 risk alleles had three-to four-fold increased odds of prevalent microalbuminuria and reduced estimated GFR (eGFR; eGFR <60mL/min per 1.73m 2 ) in comparison with participants with zero or one risk allele. This relationship was influenced by diabetes status [16] .
Our results come in line with these studies as our study proved that most patients with hypertensive nephroscelerosis (Group II) carry two risk alleles and showed more decline in eGFR than Group I despite matching in the hypertension duration and severity.
Compared with European Americans, blacks have an increased burden of albuminuria and progressive CKD [17] . Although much of this risk difference is explained by an increased prevalence of hypertension, diabetes mellitus, and obesity among blacks as well as racial disparities in access to care [18] , the G1 and G2 variants in the gene encoding Apolipoprotein L 1 (APOL 1) likely also contribute [7] . Studies to date have demonstrated that blacks with the APOL 1 high-risk genotypes (2 risk alleles) have a 2-to 20-fold higher risk for various forms of kidney disease compared with those with the low-risk genotypes (0-1 risk alleles) [9] .
In a community-based study, however, the distribution of annual eGFR decline among APOL1 high-versus low-risk individuals substantially overlapped [19] . Even among blacks with established CKD, a notable proportion of individuals with the high-risk genotypes had stable kidney function over long-term follow-up [20] .
Our study proved that hypertensive patients possessing APOL-1 risk variants have increased incidence to develop proteinuria and renal impairment than hypertensive patients possessing none of these variants.
Conclusion:
APOL1 G1 rs73885319, G1 rs60910195 and G2 rs71785313 gene polymorphism is associated with increased risk of hypertensive induced kidney disease among Egyptian Patients. Most patients with hypertensive nephroscelerosis (Group II) showed more decline in e-GFR than Group I despite matching in the hypertension duration and severity.
